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ABSTRACT 

In 1987 sockeye salmon smol t (Oncorhynchus nerka) outmigrated from Frazer 
Lake from mid-May through mid-June. The peak migration occurred from 22 May 
through 30 May. Based on inclined plane trap catches there was about 75% 
fewer smolt in 1987 as compared to 1986. The smolt in 1987 were 17% age l., 
65% age 2., and 18% age 3. The age-1. smolt averaged 80.8 mm in length, 4.0 
g in weight, and 0.74 in condition, while the age-2. smolt averaged 103.7 
mm in length, 8.2 g in weight, and 0.73 in condition. The age-1. and age-2. 
smolt were near the 1980-86 average for length, weight, and condition. A 
weak return from the 1985 parent escapement of 485,000 fish has been 
projected based on the relatively low catch of age-1. smolt in 1987. 
Sockeye fry emergence in the Frazer Lake littoral area occurred from 17 May 
through 28 June and peaked about 7 June. Age-0. sockeye fry rearing in the 
littoral area occurred from 17 May through 10 August and peaked about 28 
June. The littoral area age-0. sockeye salmon to threespine stickleback 
(Gasterosteus acu7eatus) ratio was 6.4:l from 17 May through 10 August. 
The 1987 Frazer Lake sockeye run was 57,581 fish, while the escapement was 
40,544 fish. The escapement peaked at the Frazer Lake fishpass on 13 July. 
The escapement was 50% age 1.3, 17% age 2.1, and 16% age 1.2. The primary 
spawning areas were Pinnell Creek and Frazer Lake shoals. Peak survey 
counts indicated more lake shore spawners than inlet stream spawners for 
the first time since spawning surveys began in 1965. Brown bears (Ursus 
arctos middendorfi)  killed about 3% of the escapement at Pinnell Creek 
a1 one. 

KEY WORDS: Frazer Lake, sockeye salmon, fi shpass, smol t, escapement, 
spawning surveys, stickleback, Kodi ak, bear 



INTRODUCTION 

Frazer Lake i s  1,701 sur face hectares i n  s i z e  and i s  l oca ted  on the  south 
end o f  Kodiak I s l a n d  (F igure 1).  It supports t he  l a r g e s t  in t roduced sockeye 
salmon (Oncorhynchus nerka) run  i n  A1 aska (Bl acke t t  1979). Sockeye salmon 
were f i r s t  in t roduced i n t o  t h i s  l a k e  by an egg p l a n t  i n  1951 (Russel l  
1972). Th is  was fo l lowed by a combination o f  egg, f r y ,  and a d u l t  
t r ansp lan ts  from Red River  ( e a r l y  run),  Kar luk  Lake ( e a r l y  run) ,  and 
Becharof Lake ( l a t e  run)  sockeye escapements ( B a r r e t t  1988a). I n  1962 a 
f i shpass  was completed a t  the  ( 3 0 - f t )  b a r r i e r  f a l l s  on Dog Salmon Creek 
(0.6 mi) below t h e  l a k e  o u t l e t ,  and i n  1979 a second f i shpass  was added 
(B lacke t t  1987). F igure 2 shows t h e  schematics o f  these f ishpasses. 

The in t roduced sockeye salmon i n i t i a l l y  responded we l l  i n  t he  system. The 
average r e t u r n s  were 72,600 f i s h  from the  1966-70 escapements o f  14,000 t o  
24,000 f i s h ,  177,111 f i s h  from the  1971-75 escapements o f  55,400 t o  82,600 
f i s h ,  and 357,300 f i s h  from the  1976-79 escapements o f  119,300 t o  142,000 
f i s h ,  bu t  l e s s  than 300,000 f i s h  from the  1980-82 escapements o f  377,700 t o  
430,423 f i s h  ( B a r r e t t  1988a). The recent  dec l i ne  i n  p roduct ion  can be 
a t t r i b u t e d  t o  th ree  consecut ive years o f  escapements i n  t h e  400,000 f i s h  
range which produced more f r y  than the  l a k e  r e a r i n g  area cou ld  support 
(Kyle e t  a1 . 1988). 

The Frazer  Lake sockeye r u n  i s  harvested commercially i n  June and e a r l y  
J u l y  by s e t  g i l l  n e t  and purse seine fishermen main ly  a t  t he  south end o f  
Kodiak I s l a n d  i n  the  A l i t a k  Bay D i s t r i c t  (F igure 3) .  The run  i s  managed 
us ing  several da ta  se ts  i n c l u d i n g  (1) catch t rends from an annual June 9 
A l i t a k  Bay D i s t r i c t  commercial t e s t  f i s h e r y ;  (2) a e r i a l  counts o f  
escapement bu i l d -up  i n  t he  closed waters a t  the  mouth o f  Dog salmon Creek; 
(3) escapement counts through t h e  w e i r  on Dog Salmon Creek l oca ted  0.3 mi 
above lower Olga Bay; (4) escapement counts through the  Frazer  Lake 
f i shpass  as a back-up f o r  t he  Dog Salmon Creek we i r  washing-out; (5) and an 
Alaska Department o f  F ish and Game (ADF&G) pre-season run  fo recas t .  
Management o f  t he  A l i t a k  Bay D i s t r i c t  i s  f requen t l y  complicated by the  
commingling o f  t h e  Upper S t a t i o n  Lakes e a r l y  sockeye run  w i t h  the  normal ly  
s t ronger  Frazer Lake r u n  ( B a r r e t t  1988b) . 
Base- l ine popu la t ion  s t a t i s t i c s  f o r  t he  1987 run  t o  Frazer Lake and the  
smolt  s t a t i s t i c s  f o r  t h e  1987 outmigra t ion  from Frazer Lake have been 
c o l l e c t e d  and are organized i n  t h i s  r e p o r t  t o  f a c i l i t a t e  developing brood 
tab1 es, f o recas t i ng  runs, and eval u a t i  ng escapement and management 
ob jec t i ves .  

METHODS 

To assess t h e  t im ing ,  r e l a t i v e  abundance and age, length ,  weight,  and 
c o n d i t i o n  o f  t he  smol t outmigra t ing  from Frazer Lake an i n c l  ined p lane t r a p  
as descr ibed by Mesiar (1986) was operated below the  a d u l t  w e i r  a t  t he  base 
o f  t h e  Frazer Lake f a l l s  from 15 May through 12 Ju l y .  The t r a p  was 
pos i t i oned  between we i r  unipods #6 and #8 and was equipped w i t h  ( 1 3 - f t )  
leads (F igure 2).  To augment these data the  concrete t r a p  a t  t he  south end 



of t he  a d u l t  w e i r  was operated concur ren t ly  w i t h  the  i n c l i n e d  p lane t r a p  
from 15 May through 12 Ju ly .  The concrete t r a p  was f i t t e d  w i t h  a s i n g l e  
l e a d  c o n s i s t i n g  o f  30 ft. o f  galvanized pe r fo ra ted  smol t panels faced w i t h  
visqueen which was l a i d  against  t he  upstream face o f  t h e  a d u l t  w e i r  
s t a r t i n g  a t  t he  o f f sho re  end o f  t h e  t r a p  opening. Both t r a p s  were r o u t i n e l y  
checked f o r  ca tch  and proper opera t ion  several t imes each day. A t  each 
check the  contents were enumerated by species and released. A l l  catches 
were recorded by respec t i ve  t r a p  by sampl i ng day. A sampl i ng day extended 
from noon t o  noon and was i d e n t i f i e d  by the  calendard day o f  t h e  noon t o  
midn igh t  per iod .  An age, length,  and weight sample o f  220 sockeye smol t was 
c o l l e c t e d  weekly from a s i n g l e  day's catch from both t raps  on t h e  f i r s t  day 
t h a t  220 smolt  were ava i l ab le .  I f  both t raps  d i d  n o t  catch enough smolt  t o  
meet 220 f i s h  sample s ize,  sampling cont inued i n t o  t h e  nex t  day b u t  n o t  
beyond. To insure  random s e l e c t i o n  the  t r a p  contents were s t i r r e d  
immediately preceding the  removal o f  any smolt  f o r  t h e  sample. The smolt  
were removed us ing  a small mesh d i p  n e t  and placed i n  (5 -ga l )  p l a s t i c  
buckets f i l l e d  w i t h  water.  The smolt were then anesthet ized w i t h  MS-222, 
measured t o  t h e  nearest  m i l l  imeter  from t i p - o f - s n o u t  t o  f o r k - o f - t a i l  , 
weighted t o  the  nearest 0.1 g, and sampled f o r  age by t a k i n g  5-10 scales 
from t h e  p re fe r red  area (INPFC 1963). Condi t ion f a  t o r  f o r  each smolt 

5  S sampled was determined from the  formula: K = W(10 )/L , where W i s  weight 
i n  grams and L i s  t i p - o f - s n o u t  t o  f o r k - o f - t a i l  l e n g t h  i n  m i l l i m e t e r s .  

Escapement accessed Frazer Lake through the  o l d  f ishpass (1962) a t  t he  
Frazer Lake f a l l s  which was operated from 15 June through 16 August. For 
t h e  f i r s t  year s ince i t s  cons t ruc t i on  t h e  new (1979) f i shpass  was n o t  
operated because o f  design d e f i c i e n c i e s  ( B a r r e t t  1988a). Operat ion o f  t he  
o l d  f i shpass  was as described by B lacke t t  (1979). An escapement sample o f  
240 sockeye salmon was taken weekly a t  t he  f ishpass e x i t  tank  f o r  age, 
1 ength, and sex f o l l  owing the  method01 ogy described i n  McGregor e t  a1 . 
(1984). The sample s i z e  o f  240 f i s h  was chosen t o  descr ibe the  dominant age 
c lass  composit ion o f  t he  popu la t ion  w i t h  a + 5% p r e c i s i o n  and a 0.90 
probabi 1 i t y  o f  being accurate (Thompson 1987). 

To determine temporal use o f  t h e  Frazer Lake l i t t o r a l  area by j u v e n i l e  f i s h  
beach se in ing  was conducted a t  f o u r  l i t t o r a l  area s i t e s  w i t h  a 6 - f t  (1.8 m) 
deep and 5 0 - f t  (15.2 m) l ong  n e t  once every 2 weeks s t a r t i n g  on 17 May and 
ending on 10 August (Appendix A . l ) .  Each seine catch was enumerated by 
species, and the  f i r s t  30 f i s h  o f  each species were measured f o r  t o t a l  
l e n g t h  ( t i p - o f - s n o u t  t o  f o r k - o f - t a i l ) .  Sein ing was d iscont inued a f t e r  10 
August due t o  salmon spawning i n  t he  sampling areas. 

The d i s t r i b u t i o n  o f  t he  escapement t o  the  var ious spawning grounds was 
determined by a e r i a l  and f o o t  surveys. The l a k e  i n l e t  streams were surveyed 
almost weekly on f o o t  from 18 J u l y  through 18 August. The except ion was 
P i n n e l l  Creek which was surveyed along w i t h  Frazer Lake shoals from the  a i r  
on 17 August, 20 August, and 29 September. A l l  spawning surveys were 
performed w i t h  t h e  observers us ing  po l  a r i  zed g l  asses and hand-he1 d t a l l y  
counters. During the  surveys both the  1 i v e  and dead f i s h  by species were 
counted separate ly .  

A l l  f i s h  ages were repor ted  i n  European n o t a t i o n  (e.g., 2.2, where the  
f i r s t  d i g i t  i s  number o f  w in ters  t h e  f i s h  spent i n  f reshwater  before 
s m o l t i f i c a t i o n ,  t he  second d i g i t  i s  t he  number o f  w in te rs  the  f i s h  spent i n  



t he  ocean, and t h e  t o t a l  age i s  t he  sum o f  both d i g i t s  p l u s  1 t o  account 
f o r  t h e  incubat ion  t ime. Most o f  t he  data i n  t h i s  document were repo r ted  
by s t a t i s t i c a l  week. A s t a t i s t i c a l  week i s  a 7-day p e r i o d  which begins a t  
0000 hours on Sunday and ends a t  2400 hours the  f o l l o w i n g  Saturday. Each 
week i s  sequen t ia l l y  numbered s t a t i n g  w i t h  the  f i r s t  Sunday i n  January. 
The s t a t i s t i c a l  weeks and the  corresponding calendar dates f o r  1987 are 
prov ided i n  Appendix B.1. A l l  g r a p h i c a l l y  presented data  were smoothed by 
t h e  von Hann 1 i n e a r / f i l  t e r  method (BMP 1981). 

Sockeye p reda t i on  by brown bear (Ursus arctos middendorf i )  a t  P i n n e l l  Creek 
was c a l c u l a t e d  by es t imat ing  the  number o f  bears present  d a i l y  d u r i n g  the  
sockeye spawning per iod.  The d a i l y  bear numbers were determined from: 

(1) t he  p e r i o d i c  d a i l y  survey counts made by the  U.S. F i sh  and 
Wild1 i f e  Serv ice (USFWS) expanded by a f a c t o r  o f  t h ree  based on 
t h e  assumption t h a t  o n e - t h i r d  on l y  o f  t h e  bears present  on any 
i n d i v i d u a l  survey day were counted by USFWS STAFF (V ic  Barnes, 
USFWS, Kodi ak, personal communication; 

(2) l i n e a r  i n t e r p o l a t i o n  o f  t he  d a i l y  est imated bear numbers between 
t h e  USFWS surveys from t h e  expanded d a i l y  survey counts; and 

(3) t he  methodology described by Johnson and B a r r e t t  (1988) f o r  
es t ima t ing  the  d a i l y  number o f  bears present  be fore  and a f t e r  t he  
USFWS surveys were conducted. 

The d a i l y  numbers o f  bears present du r ing  the  sockeye spawning p e r i o d  were 
then t o t a l e d .  Th is  sum was then m u l t i p l i e d  by a 10-f ish/bear/day 
consumption ra te ,  which was prov ided by Vic Barnes (USFWS, Kodiak, personal 
communication), f o r  an est imate o f  the  t o t a l  sockeye consumed by bears a t  
Pinnel 1 Creek. 

RESULTS AND DISCUSSION 

Based on 1987 t r a p  catches, sockeye smolt outmigrated from Frazer Lake from 
mid-May through mid-June (weeks 20-25; Table 1) .  Most (62%) o f  t he  smolt 
migra ted  from 22 May through 30 May (week 22) which was approximately t h e  
same t ime t h a t  t h e  peak occurred i n  1986 (F igure 4; B a r r e t t  1988a). 

I n  1987 the re  may have been l e s s  smolt  ou tmigra t ing  from Frazer  Lake than 
i n  1986 even though the  concrete and i n c l  ined plane t r a p s  combined caught 
more smolt  (61,830) i n  1987 (Table 1) than i n  1986 (28,003). The concrete 
t r a p  ca tch  i n  1987 was 10 times g rea te r  than the  1986 catch, w h i l e  t he  
i n c l i n e d  p lane t r a p  ca tch  i n  1987 was f o u r  t imes l e s s  than the  1986 catch.  
B a r r e t t  (1988a) repor ted  t h a t  t h e  catch e f f i c i e n c y  o f  t h e  concrete t rap ,  
which i s  l oca ted  against  t h e  south creek bank, i s  more i n f l uenced  by f l o w  
than t h e  i n c l i n e d  plane t r a p  which i s  loca ted  i n  t he  mid-channel area o f  
t he  stream. It i s  suspected t h a t  t h e  1987 increased catch i n  t h e  concrete 
t r a p  from t h e  1986 l e v e l  was due t o  the  v i s u a l l y  h igher  f l o w  cond i t i ons  i n  
1987 as compared t o  1986 and was no t  due t o  increased smolt  abundance. I t  
i s  f u r t h e r  suspected t h a t  t he  i n c l i n e d  plane t r a p  catch prov ides t h e  best 
est imate o f  smolt  abundance change from 1986 t o  1987. The 1987 d a i l y  smolt 



ca ches in the  inclined plane and concrete t raps  were s l i g h t l y  correlated 
( r i  = 0.42, df 57).  

Smolt age composition in 1987 changed weekly (Table 2) .  Generally the  older 
age smolt migrated e a r l i e r  than the  younger age smolt. The highest 
composition of age-3. smolt was in week 20 (10-16 May), f o r  the  age-2. 
smolt in week 21 (17-23 May), and fo r  the age-1. smolt in week 28 (5-11 
Ju ly) .  A s imilar  change occurred in 1986 (Barre t t  1988a). Overall the  smol t 
t ha t  migrated from Frazer Lake in 1987 were 65% age 2 . ,  18% age 3 . ,  and 17% 
age 1.  (Tab1 e 2) .  

From 1965 through 1986 the age composition of Frazer Lake smolt averaged 
52% age l . ,  47% age 2 . ,  and 1% age 3. (Table 3 ) .  In 1987 the age-1. smol t 
were from the  1985 escapement of 485,835 f i s h ,  the  age-2. smolt were from 
the  1984 escapement of 53,524 f i sh ,  and the age-3. smolt were from the  1983 
escapement of 158,340 f i sh .  Since the  1985 parent escapement of 485,835 
f i s h  was about nine times greater  than the  1984 parent escapement the  1987 
smolt migration, i f  s imilar  t o  previous years,  should have been a t  l e a s t  
50% age-1. smolt and l e s s  than 5% age-3. smolt. This was not the  case. The 
low percentage of age-1. smolt (17%) and the  high percentage of age-3. 
smolt (18%) in the  1987 smolt migration indicate t ha t  a poor return can be 
expected from the  record 1985 parent escapement. 

The age-1. smolt averaged 80.8 mm in length, 4.0 g in weight, and 0.74 in 
condition (Appendix C. l ) .  The age-2. smolt averaged 103.7 mm in length,  8.2 
g in weight, and 0.73 in condition (Appendix C.2). The age-1. smolt were a t  
the  1982-86 average fo r  length, weight, and condition, while the  age-2. 
smolt were above the  1980-86 average fo r  length and weight but below the 
1982-86 average f o r  condition. The age-3. smolt were l e s s  than average on 
length,  weight, and condition. 

In the  l i t t o r a l  area of Frazer Lake age-0. sockeye f ry  were present from 17 
May through 10 August based on beach seine catches a t  four areas (Table 4 ) .  
The age-0. f r y  were r e l a t i ve ly  abundant in the l i t t o r a l  area from 14 June 
through 14 July  (Figure 5 ) .  Peak l i t t o r a l  area use occurred about 28 June. 
By ear ly  August most age-0. sockeye f r y  had moved into  the  pelagic area and 
were no longer using the  l i t t o r a l  area. Wilmont (1985) reported peak age-0. 
f r y  use of the  Karluk Lake l i t t o r a l  area from 15 May t o  15 June, and 
averaged 7 June, which i s  about three  weeks e a r l i e r  than the  Frazer Lake 
peak in 1987. 

Gard and Drucker (1985) and White (1986) reported t ha t  sockeye f ry  a t  
emergence average 29 t o  30 mm in length (range: 27-33 m m ) .  In the  Frazer 
Lake l i t t o r a l  area f r y  31 mm and smaller comprised 25% or more of the  catch 
samples from 17 May through 28 June (Table 5 and Figure 6 ) .  Based on the  
l a rge  di f ference in the  numbers of f r y  31 mm and smaller caught between the  
31 May sample and the  14 June sample, f r y  emergence probably peaked in the  
Frazer Lake l i t t o r a l  area about 7 June (Table 4 and Figure 6 ) .  This was 
about f i v e  weeks l a t e r  than peak f r y  emergence reported by White (1986) fo r  
the  Thumb River (Karluk Lake system) ear ly  run. 

In the  Frazer Lake 1 i t t o r a l  area there  were generally more age-0. sockeye 
f r y  than threespine st ickleback (Gasterosteus aculeatus) from l a t e  May 
through ear ly  August (Table 4) .  For the  17 May through 10 August sampl ing 



p e r i o d  the  average sockeye f r y  t o  s t i ck leback  r a t i o  was 6.4: l .  Sockeye f r y  
were fewer i n  number than s t i ck leback  i n  on l y  t he  17 May and 29 J u l y  
samples. Wilmont (1985) repor ted  t h a t  sockeye f r y  and s t i ck leback  i n  t h e  
Kar luk  Lake l i t t o r a l  area were equa l l y  abundant (1.0: l )  i n  May, b u t  t h a t  
t he re  were fewer sockeye f r y  than s t i ck leback  (.04:1) from mid-June through 
September. 

The 1987 sockeye escapement i n t o  Frazer Lake was 40,544 f i s h  (Table 6) .  
This  was the  smal les t  escapement i n t o  the  l a k e  s ince 1971 (Table 7) .  Most 
(77%) o f  t he  escapement passed through the  f ishpass from 5 J u l y -  25 J u l y  
(weeks 28-30) (F igure 7).  The peak occurred on 13 J u l y  (week 29) w i t h  2,521 
f i s h  passing on t h a t  day. The midpoint  o f  the  escapement was reached on 15 
J u l y  (week 29). 

The Frazer  Lake escapement was 17% l e s s  than the  48,844 sockeye escapement 
counted through Dog Salmon Creek we i r  which i s  l oca ted  on Dog Salmon Creek 
(0.48 km) above lower Olga Bay (Table 6) .  Most o f  the  d i f f e r e n c e  was 
probably due t o  bear p redat ion  i n  t h e  7.5 m i  reach between the  two count ing 
s i t e s .  The average sockeye t r a v e l  t ime between Dog Salmon Creek w e i r  and 
t h e  Frazer  Lake f i shpass  was about 8 d which was determined by the  average 
number o f  days f o r  which t h e  25%, 50%, and 75% cumulat ive escapements a t  
Frazer Lake 1 agged t h a t  o f  t h e  Dog Salmon Creek w e i r  (F igure  7 )  . 
The sockeye run  t o  the  Frazer Lake system was a t  l e a s t  57,581 f i s h .  
Approximately 15% o f  t he  r u n  was ca tch  (8,737 f i s h )  and 85% was escapement 
(48,844 f i s h ) .  The ca tch  est imate does no t  inc lude any Frazer Lake f i s h  
t h a t  may have been harvested i n  t he  Afognak, Northwest, and Southwest 
Kodiak F i sh ing  D i s t r i c t s  (Ty le r  e t  a l .  1986). 

The 1987 Frazer Lake sockeye run  o f  57,581 f i s h  was 50% age 1.3, 17% age 
2.1, 16% age 1.2, and 9% age 2.3 based on escapement sampl i n g  (Table 8 ) .  
The low 1987 run  can be a t t r i b u t e d  t o  poor re tu rns  from the  the  1981-82 
brood year  escapements (Tab1 e 7). The 1981 and 1982 escapements, which were 
both i n  t he  400,000 f i s h  range, produced more f r y  than t h e  l a k e  cou ld  
support.  Th is  was ev ident  i n  t he  r e l a t i v e l y  few age 1. - and age 2.- smol t 
i n  1983 and 1984 r e s p e c t i v e l y  produced from the  1981 parent  escapement 
(Table 3) ,  t he  reco rd  low c o n d i t i o n  (.64) o f  t he  age 1.- smolt  f rom t h e  
1982 parent  escapement (Appendix C. l ) ,  t he  recent  s h i f t  i n  t he  l ake ' s  
zooplankton popu la t i on  from p r e y - r e s i s t a n t  t o  p r e d a t o r - r e s i s t a n t  (Kyle e t  
a1 . 1988), and t h e  approximate 0.1: l  return-per-spawner r a t i o  f o r  t h e  1981 
and 1982 parent  escapements (Table 7). 

The female-to-male r a t i o  o f  the  1987 Frazer Lake sockeye escapement was 
0.8: l  (Appendix C.3). The males were dominant i n  f o u r  o f  t he  f i v e  weekly 
samples co l l ec ted .  The average sockeye l eng th  i n  t he  escapement was 509 rnm 
(Appendix C.4). 

The Frazer  Lake sockeye escapement spawned almost e x c l u s i v e l y  on the  l ake  
shoals and i n  P i n n e l l  Creek (Table 9 and Appendix C.5). Based on surveys 
t h e  peak spawning occurred about t he  t h i r d  week o f  August (week 34). I n  
P i n n e l l  Creek sockeye spawning was over by 1 a te  September bu t  was s t i l l  i n  
progress along t h e  l a k e  shoals. The peak counts i n d i c a t e  t h a t  t he  l a k e  
shoals supported tw ice  as many spawners as P inne l l  Creek. Since surveys 
began i n  1965, t h i s  was probably the  f i r s t  year  t h a t  the  l a k e  shoals had 



more spawners than P i n n e l l  Creek (F igure 8) .  Most o f  t h e  shoal spawning 
t h i s  season was on the  nor theas t  s ide  o f  t he  l a k e  near Midway Creek 
(Appendix C.5). R e l a t i v e l y  few f i s h  spawned i n  Midway, Linda, and Stumble 
Creeks. 

From l a t e  J u l y  t o  e a r l y  August USFWS made th ree  a e r i a l  surveys o f  P inne l l  
Creek t o  count brown bears. They repor ted  s i g h t i n g :  two bears on the  
evening o f  23 Ju ly ,  two bears on the  morning o f  25 Ju l y ,  and e i g h t  bears on 
t h e  evening o f  7 August. Based on a bear k i l l  r a t e  o f  10 f i sh /day  and 140 
bear-days a t  P i  n n e l l  Creek, approximately 1,400 f i sh were bear- k i  11 ed a t  
P i n n e l l  Creek, which represents 3% o f  t he  t o t a l  Frazer Lake escapement. An 
unquan t i f i ed  amount o f  p redat ion  by bears occurred on the  f i s h  spawning i n  
o the r  Frazer Lake i n l e t  streams and along the  l a k e  shoals. 

I n  a d d i t i o n  t o  40,544 sockeye salmon, 94 chinook (0. tshawytscha), 285 p i n k  
(0. gorbuscha), and 5 chum salmon (0. ke ta)  were counted through the  
f i shpass  a t  Frazer  Lake. Most (96%) o f  t he  chinook salmon passed from 3 
J u l y  through 28 Ju ly ,  w h i l e  most (93%) o f  t he  p i n k  salmon passed from 31 
J u l y  and 16 August. 
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Table 1. D a i l y  sockeye salmon smolt  and o t h e r  downstream migran t  f i s h  catches i n  t h e  i n c l i n e d  p lane and 
concre te  t r a p s  operated a t  t h e  Frazer  Lake f ishpass,  1987. 

Incl ined Trap Concrete Trap Carbi ned Concrete Trap and Incl i nded Pl ane Trap Catch 
........................................................................... 

Stat. Calendar Sockeye Sockeye Sockeye Chinook Coho DollyVarden Stickleback 
Week Day -------------- -------------- -------------- ------------ ------------ ------------ ------------ 

Daily Cun Daily Cun Daily Cm Daily Cun Daily Cun Daily Cun Daily Cun 

20 15-May 
16-May 

21 17-May 
18-May 
19-May 
20-May 
21-May 
22-May 
23-May 

22 24-May 
25-May 
26-May 
27-May 
28-May 
29-May 
30-May 

23 31-May 
Ol-Jun 
02-Jun 
03-Jun 
04-Jun 
05-Jun 
06-Jun 



Table 1.  (page 2 of 3)  

Incl ined Trap Concrete Trap W i n e d  Concrete Trap and Incl inded Plane Trap Catch 
........................................................................... 

Stat. Calendar Sockeye Sockeye Sockeye Chi nook Coho Do1 ly Varden Stickleback 
Week Day -------------- -------------- -------------- ------------ ------------ ------------ ------------ 

Daily Cun Daily Cun Daily Cun Daily C u n  Daily Cun Daily Cun Daily C u n  

24 07-Jun 
08-Jun 
09-Jun 
10-Jun 
11-Jun 
12-Jun 
13-Jun 

25 14-Jun 
15-Jun 
16-Jun 
17-Jun 
18-Jun 
19-JW 
20- Jun 

26 21-Jun 
22-Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27-Jun 

27 28-Jun 
29-Jun 
30-Jun 



Table 1. (page 3 o f  3)  

Incl i ned Trap Concrete Trap W i n e d  Concrete Trap and Incl inded Plane Trap Catch 
........................................................................... 

Stat. Cal edar  Sockeye Sockeye Sockeye Chinook Coho DollyVarden Stickleback 
Week Day -------------- -------------- -------------- ------------ ------------ ------------ ------------ 

Daily Cun Daily Cun Daily Cun Daily Cun Daily Cun Daily Cun Daily Cun 



Table 2. Age composi t ion o f  t h e  sockeye smol t  ou tm ig ra t i on  f rom Frazer  Lake by s t a t i s t i c a l  
week, 1987. 

Sampl e Percent O f  M i g r a t i o n a  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - - - - - - - - - - - 7 - - - - - - - - - - - -  

S t a t .  Age Composit ion (%) Age Composi t ion (%) 
Week S ize  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 2 3 Combi ned 1 2 3 To ta l  

2 0 2 19 
2 1 220 
2 2 219 
23 220 
24 6 1 
2 5 4 5 
26 92 
2 7 45 

28-29 43 
- - - - - - - - - - - - - - - -  
A1 1  Weeks 
Combined 1,164 

aWeighted on t h e  combined ca t ch -pe r -un i  t - o f - e f f o r t  o f  t h e  i n c l  i ned  p l  ane and concre te  t r aps .  



Table 3 .  Age composi t ion o f  sockeye smol t sampled 
a t  t h e  F razer  Lake f i shpass ,  1965-87. 

Age Composi t ion (%) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Year N 0.0 1.0 2.0 3.0 

Mean 0.3 48.3 45.3 1 .8  



Table 4. L i t t o r a l  zone ca tch  by species, date,  and l o c a t i o n  us ing  a 5 0 - f t  beach se ine a t  
F razer  Lake, 1987. 

Age 0. Sockeye Fry Catch By Location Threespine Stick1 eback Catch By Location Do1 1 y Varden 
Date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............................................ Catch 

Midway Valarian Linda Stunble Total Midway Valarian Linda Stuh le  Total (a l l  sites) 

17-May 
31 -May 
14-Jun 
28-Jun 
14-Jul 
29-Jul 
10-Aug 

---------- 
Total s 



Table 5. Average leng ths ,  s tandard dev ia t i ons ,  and ranges (mm) 
f o r  age 0. sockeye f r y  taken by beach s e i n i n g  
se lec ted  l i t t o r a l  l o c a t i o n s  i n  F razer  Lake, by date,  
1987. 

F i s h i n g  Loca t ion  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Date Midway Val a r i  an L inda  Stumble Combined 

17-May Avg. 33.7 29.9 30.8 30.4 30.5 
SD 1.7 2.0 1.5 1.6 1.9 

N 3 29 30 3 0 92 
Range 26-36 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
31-May Avg. 30.9 32.6 31  .O 31.4 31.2 

S D 1.9 3.4 2.5 1.5 2.0 
N 30 5 9 30 74 

Range 28-38 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

14-Jun Avg. 33.5 33.0 33.1 32.3 33.0 
S D 1.9 2.5 2.5 1.7 2.2 

N 3 0 16 3 0 30 106 
Range 29-42 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
28-Jun Avg. 37.0 33.8 33.4 33.7 34.5 

S D 4.4 2.0 2.1 2.5 3.3 
N 3 0 30 30 3 0 120 

Range 29 - 46 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

14-Ju l  A v ~ .  35.0 37.9 36.4 36.2 36.7 
S D 0.0 4.0 3.6 1.9 3.3 

N 3 2 5 2 9 30 87 
Range 30-50 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
29-Ju l  A v ~ .  36.5 42.5 35.6 37.9 37.0 

SD 1.9 4.2 2.7 2.5 3.0 
N 2 1 4 3 0 30 85 

Range 30-49 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 0 - A u ~  A v ~ .  40.6 37.4 43.4 40.1 
S D 3.0 2.0 4.0 3.7 

N 14 8 5 2 7 
Range 35-50 
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Table 6. (page 2 of 3) 

Dog Salmon Cr. Frazer Lake Dog Salmon Cr. Frazer Lake 
S t a t .  Date - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - -  S t a t .  Date - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - -  
Week Daily Cum.  Daily C u m .  Week Daily C u m .  Daily Cum.  

09-Jun 
10-Jun 
11-Jun 
12-Jun 
13-Jun 

25 14-Jun 
15-Jun 
16-Jun 
17-Jun 
18-Jun 
19-Jun 
20-Jun 

26 21-Jun 
22 - Jun 
23 - Jun 
24-Jun 
25-Jun 
26- Jun 
27-Jun 

27 28-Jun 
29-Jun 
30-Jun 
01-Jul 
02-Jul 
03-Jul 
04-Jul 



Table 6 .  (page 3 of 3) 

Dog Salmon Cr. Frazer Lake Dog Salmon Cr. Frazer Lake 
S t a t .  Date - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - -  S t a t .  Date - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - -  
Week Daily Cum.  Daily Cum.  Week Daily C u m .  Daily C u m .  

28 05-Jul 94 26,909 1,394 4,839 01 -Sep 26 48,583 
06-Jul 1,036 27,945 968 5,807 02-Sep 97 48,680 
07-Jul 491 28,436 648 6,455 03 - Sep 7 48,687 
08-Jul 1,106 29,542 1,611 8,066 04-Sep 157 48,844 
09-Jul 201 29,743 1,361 9,427 
10-Jul 710 30,453 1,312 10,739 
11 -Jul 307 30,760 1,716 12,455 



Table 7. F razer  Lake sockeye salmon r e t u r n s  by age c l a s s  and brood year ,  1962-87. 

Return from Brood Year (Parent) Escapement by b e  Class Return Return 
Per Less 

Brood (Parent) (Parent) 
Year Escap. 1.1 0.3 1.2 1 . 3 1 . 4  2.1 2.2 2.3 2.4 3.1 3.2 3.3 3.4 Total spawner- Escap. 





Table 9. Peak sockeye salmon counts o f  t h e  p r imary  spawning areas i n  t h e  Frazer  
Lake dra inage and t h e  percen t  o f  t he  t o t a l  Frazer  Lake escapement 
represented by t h e  combined peak counts, 1965-87. 

Peak Countsa 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  To ta l  To ta l  Peak 

Year L inda Midway Stumble P i n n e l l  Frazer  Lake T o t a l s  Escapement Counts/Total 
Creek Creek Creek Creek shoal s ( f  i shpass) Escapement 

aPeak counts i n c l u d e  1 i v e  and dead f i s h .  



Figure  1. Map of F raze r  Lake. 









14-Jun 28-Jun 
Date 

Age 0. Sockeye Fry 

Stickleback 

Figure 5. Sockeye salmon and threespine stickleback catch at  fou r  Frazer 

Lake l i t toral areas combined by sampling date, 1987. 
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APPENDICES 



Appendix A.1 .  F r a z e r  Lake w i t h  i n l e t  s t r e a m s  and l i t t o r a l  s e i n i n g  l o c a t i o n s  
i d e n t i f i e d .  



Appendix  B.1. 1987 c a l e n d a r  weeks. 

STATISTICAL STATISTICAL 
WEEK CALENDAR DATES WEEK CALENDAR DATES 



Appendix C. 1. Length, weight,  and c o n d i t i o n  o f  age-1.0 sockeye salmon smol t 
produced f rom 1963 through 1987 escapements. 

Length Weight Condi t i o n a  

Sample Mean Standard Sample Mean Standard Sample 
Year Escap. S i ze  (mm) E r r o r  S ize  (g)  E r r o r  S ize  Mean 

aCondi t ion:  W x l o5  where W = weight  (g) and L = t i p - o f - s n o u t  t o  f o r k - o f - t a i l  
7 l e n g t h  (mm) 



Appendix C.2. Length, weight,  and c o n d i t i o n  o f  age-2.0 sockeye salmon smol t 
produced f rom 1962 through 1987 escapements. 

Length Weight Condi t i o n a  

Sample Mean Standard Sample Mean Standard Sampl e 
Year Escap. S i ze  (mm) E r r o r  S ize  (g)  E r r o r  S i ze  Mean 

aCondi t ion:  W x lo5 where W = weight  (g)  and L = t i p - o f - s n o u t  t o  f o r k - o f - t a i l  
L" 1 ength (mm) 



Appendix C.3. Sex c o m p o s i t i o n  o f  t h e  F r a z e r  Lake sockeye escapement by  s t a t i s t i c a l  week, 1987. 

S a m ~ l  e Escapement 
S t a t i s t i c a l  Femal e -  to-Ma1 e 

Week Femal es Ma1 es T o t a l  Rat  i o Femal es Ma1 es T o t a l  

T o t a l  468 576 1,044 0.8: 1 18,483 22,061 40,544 
I 
0 
Cn 

I 



Appendix C.4. Length composi t ion o f  t h e  Frazer  Lake sockeye escapement samples by age and sex, 1987. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1.1 0.3 1.2 2.1 1.3 2.2 3.1 1.4 2.3 2.4 3.3 Total 

Femal es 
Mean Length 
SE 
Range 
Sample Size 

Ma1 es 
Mean Length 
SE 

I 
W 

Range 
a Sample Size 
I 

A l l  Fish 
k2!? Leyth 
SE 
Range 
Sanple Size 



Appendix C.5. Sockeye salmon escapement surveys of Frazer Lake and its inlet streams, 1987. 

Stream -------- Mouth ----- ------------- Stream-------------- Stream 
---------------- Date Observer ---Survey--- Live ---Survey---- ------Count--------- Temp. 

Name Number Cond. Method Count Cond. Method Live Dead Total (C) 

REMARKS 

Frazer L. 0020 17-Aug Barrett Fair Aerial 7100 (2,200 on W. side; 4,900 on east side 

highest conc. on Midway Cr. shoals) 

1,500 on W. side; 3,700 on E. side 

3,000 on N.E. shore & 400 on S.W. shore 

Frazer L. 0020 20-Aug Barrett 

Frazer L. 0020 29-Sep Hastings 

Excel. Aerial 5200 

Excel. Aerial 3400 

Pinnell 2035 17-Aug Barrett Good Aerial 

Pinnell 2035 20-Aug Barrett Excel.Aeria1 

Pinnell 2035 29-Sep Hastings Good Aerial 

200 Fair Aerial 2350 

50 Excel. Aerial 2450 

0 Good Aerial 0 

1 bear; 1,500 fish below forks 

0 bear; 1,600 spawning below forks 

0 bear 

Midway 2020 18-Jul Hastings Good Foot 

Midway 2020 29-Jul Hastings Good Foot 

Midway 2020 06-Aug Hastings Fair Foot 

Midway 2020 18-Aug Hastings Good Foot 

50 Good Foot 0 

150 Good Foot 8 0 

50 Fair Foot 42 

40 Good Foot 20 

Piddle 

Piddle 

Piddle 

Piddle 

18-Jul Hastings Good Foot 

294111 Hastings Good Foot 

06-Aug Hastings Fair Foot 

18-Aug Hastings Good Foot 

0 Good Foot 0 

40 Good Foot 10 

0 Fair Foot 0 

0 Good Foot 0 

Frazle 

Frazle 

Frazle 

Frazle 

18-Jul Hastings Good Foot 

29-Jul Hastings Good Foot 

06-Aug Hastings Fair Foot 

18-Aug Hastings Good Foot 

0 Good Foot 0 

0 Good Foot 0 

0 Fair Foot 0 

25 Good Foot 0 

Courts 2026 18-Jul Hastings Good Foot 

Courts 2026 29-Jul Hastings Good Foot 

Courts 2026 06-Aug Hastings Fair Foot 

Courts 2026 18-Aug Hastings Good Foot 

0 Good Foot 0 

50 Good Foot 3 

25 Fair Foot 2 

10 Good Foot 0 



Appendix C.5. (Page 2  of  2 )  

Stream -------- Mouth ----- ------------- Stream-------------- Stream 
---------------- Date  Observer ---Survey--- L ive  ---Survey---- ------Count--------- Temp. 

Name Number Cond. Method Count Cond. Method Live  Dead T o t a l  (C) 

REMARKS 

J a e g e r  

J a e g e r  

J a e g e r  

J a e g e r  

18-Ju l  Has t ings  Poor 

29-Jul  Has t ings  F a i r  

06-Aug Has t ings  F a i r  

18-Aug Has t ings  Good 

Foot 

Foot  

Foot  

Foot  

0  Good Foot 

0 F a i r  Foot  

0  Poor Foot  

5  Good Foot 

Stumble 

Stumble 

Stumble 

stumble 

18-Jul  Has t ings  Poor 

29-Jul  Has t ings  F a i r  

06-Aug Has t ings  F a i r  

18-Aug Has t ings  Good 

Foot 

Foot  

Foot  

Foot  

25 Good Foot 

75 F a i r  Foot  

30 Poor Foot  

25 Good Foot 

Caida 

c a i d a  

Caida 

Caida 

18-Ju l  Has t ings  Poor 

29-Jul  Has t ings  F a i r  

06-Aug Has t ings  F a i r  

18-Aug Has t ings  Good 

0 Good Foot 

0  F a i r  Foot  

0  Poor Foot  

0  Good Foot 

Foot 

Foot  

Foot  

Foot  

Linda 

Linda 

Linda 

Linda 

18-Ju l  Has t ings  Poor 

29-Jul  Has t ings  F a i r  

06-Aug Has t ings  F a i r  

18-Aug Has t ings  Good 

Foot 

Foot 

Foot 

Foot  

75 Good Foot 

100 F a i r  Foot  

20 Poor Foot  

40 Good Foot 

V a l a r i a n  

V a l a r i a n  

V a l a r i a n  

V a l a r i a n  

18-Ju l  Has t ings  Poor 

29-Jul  Has t ings  F a i r  

06-Aug Has t ings  F a i r  

18-Aug Has t ings  Good 

Foot 

Foot  

Foot  

Foot  

0  Poor Foot  

0  Poor Foot  

0  Poor Foot  

0 Good Foot 



Because the Alaska Department of Fish and Game receives federal funding, all of its 
public programs and activities are operated free from discrimination on the basis of race, 
religion, color, national origin, age, sex, or handicap. Any person who believes he or she 
has been discriminated against should write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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